Inhibition of protein synthesis by the nonstructural proteins NS4A and NS4B of hepatitis C virus.
Possible inhibitory effects of hepatitis C virus (HCV) proteins on cellular protein synthesis were analyzed using transient expression system. The core protein, the nonstructural protein 4A (NS4A) and NS4B, but not NS3, NS5A or NS5B, inhibited p21/Waf1 expression post-transcriptionally. Further analysis revealed that the inhibition by NS4A and NS4B was mediated at least partly, if not entirely, at the translation level. NS4A-mediated translational inhibition was counteracted to some extent by NS3 co-expressed either in trans or cis. Co-expression of NS4A and NS4B exerted an additive effect on the translational inhibition. The N-terminal two-thirds of NS4A (amino acids 1-40) was shown to be involved in the translational inhibition. We also tested possible inhibitory effects of NS4A and NS4B on synthesis of other cellular proteins in parallel with p21/Waf1. NS4A and NS4B inhibited p21/Waf1 most strongly, followed by RNase L, p53, a C-terminally truncated form of CREB-RP and 2'-5' oligoadenylate synthetase. p21/Waf1, RNase L and p53 are known to have the PEST (proline-glutamic acid-serine-threonine) motif with relatively high scores in their sequences and considered to be sensitive to intracellular degradation. Taken together, our results suggest that NS4A and NS4B each mediate translational inhibition and, probably, increased degradation of certain cellular proteins.